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Objective: To our knowledge, ours is the largest single-center experience with diagnosis and management of acute arterial
hemorrhagic and limb-threatening ischemic complications associated with total hip arthroplasty (THA) and total knee
arthroplasty (TKA).
Methods: Between 1989 and 2002, 23,199 TKA procedures (13,618 total, 11,953 primary, 1665 revision) and THR
procedures (9581 total, 7812 primary, 1769 revision) were performed at the orthopedic service of Pennsylvania Hospital,
Philadelphia. Arterial injuries were grouped according to type (ischemia, bleeding, pseudoaneurysm, ischemia plus
bleeding) and time of recognition of injury (0-5 days after orthoplasty).
Results: Acute arterial complications developed in 32 patients (0.13%), associated with 24 TKA procedures (0.17%) and
8 THA procedures (0.08%; P .0609). There were no deaths, and limb salvage was achieved in all patients. Arterial injury
was detected by the orthopedic service on the same day (SD group) as performance of joint replacement in 18 patients
(56%), but was not recognized until the first to fifth postoperative day (PO group) in 14 patients (44%). Arterial
complications included acute lower-limb ischemia only in 18 patients SD group, 9; PO group, 9), bleeding only in 4
patients (SD group), arterial transection resulting in both ischemia and bleeding in 5 patients (SD group), and arterial
pseudoaneurysm in 5 patients (PO group). Of the 18 patients with acute ischemia only, preoperative arteriography was
performed in 12 patients (67%), and 6 patients (33%) were brought directly to the operating room because of advanced
ischemia. Revascularization procedures in these 18 patients included bypass to the infrapopliteal artery (n 7), popliteal
artery (n 5), or common femoral artery (n 1); in only 5 patients (28%) was thrombectomy alone successful. These 18
patients tended to require fasciotomy (4 of 9 vs 2 of 9; P .6199) and have foot drop (3 of 9 vs 1 of 9; P .5765) more
frequently when ischemia was recognized after the day of surgery. Bleeding was managed with arteriorrhaphy. Arterial
transection was treated with end-to-end anastomosis (n  3), interposition grafting (n  1), and below-knee popliteal
bypass (n  1). Popliteal artery pseudoaneurysm was treated with percutaneous methods (n  3) or surgery (n  2).
Conclusion: In this series, risk for arterial injury associated with THA and TKA was remarkably low. Nonetheless, even
at a high-volume orthopedic hospital, acute arterial injury was not recognized on the day of surgery in about half of
patients. Judicious use of preoperative arteriography and aggressive revascularization are critical to achieving limb
salvage. Simple arterial thrombectomy to treat ischemic complications of THA and TKA is rarely sufficient. (J Vasc Surg
2003;38:1170-7.)
Total hip arthroplasty (THA) and total knee arthro-
plasty (TKA) are rarely associated with acute arterial hem-
orrhage and limb-threatening ischemia. Nonetheless, the
infrequency of these complications may make their diagno-
sis and treatment extremely challenging for surgeons unfa-
miliar with their management, as evidenced by high rates of
limb loss (70%, 7 of 10) and other morbidity in previous
reports.1-5 Timely recognition of these injuries, the role of
preoperative arteriography, patient positioning, and mode
of revascularization are all critical to a successful outcome.
We previously addressed management in a smaller series of
patients in whom ischemic complications developed after
TKA.5,6 In this series we report the largest single-center
experience with diagnosis and management of acute isch-
emic and hemorrhagic complications associated with THA
and TKA in a large-volume orthopedic service.
PATIENTS AND METHODS
Between 1989 and 2002, 23,199 joint replacement
operations, including 13,618 TKA procedures (11,953
primary, 1665 revision) and 9581 THR procedures (7812
primary; 1,769 revisions) were performed by the orthope-
dic service at Pennsylvania Hospital, Philadelphia. Arterial
complications were defined as acute if they were recognized
and treated within 5 days of the orthopedic procedure.
Patients who developed ischemic ulcers or gangrene of the
ipsilateral leg weeks or months after the orthopedic surgery
were not included in this review. Patients were identified
from a computerized vascular registry (Microsoft Access).
Arterial injuries were classified according to type (ischemia
only, bleeding only, ischemia plus bleeding, pseudoaneu-
rysm) and time of recognition of the injury. Results of
intervention were analyzed as to whether arterial injury was
recognized by the orthopedic service on the same day (all
within 6 hours) as the joint replacement surgery (SD
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group) or later (minimum, 24 hours; postoperative days
1-5) after the orthopedic surgery (PO group). Amputation
and mortality rates were reported as comprehensive limb
loss and mortality related to the procedure during long-
term follow-up.
When the vascular surgery service was consulted re-
garding acute arterial ischemia diagnosed by the orthopedic
service postoperatively, our protocol included the follow-
ing strategies. To avoid postoperative joint hematoma,
especially since patients were to receive systemic anticoag-
ulation for the revascularization procedure, drains placed
during a TKA procedure were left in place and cut short,
tied in a knot to prevent leakage during the impending
arterial surgery, and taped to the lateral aspect of the knee.
The ischemic lower extremity was prepared, and the drain
was covered with a sterile adhesive dressing. Postopera-
tively, the drain remnant was connected to suction. As in
other kinds of lower-extremity trauma, we preferentially
used the contralateral greater saphenous vein for infrapop-
liteal bypass of the threatened extremity, unless bilateral
TKA procedures were performed. We preferred not to
remove a potential venous outflow conduit from the same
extremity as was operated on, because of the high incidence
of postoperative ipsilateral deep vein thrombosis. Therefore
both lower extremities were routinely prepared and draped
when acute arterial ischemia was recognized after unilateral
joint replacement. Last, routine completion intraoperative
arteriography was performed after all infrainguinal bypass
and popliteal revascularization procedures, even after sim-
ple arterial thrombectomy, to rule out an intimal flap or
other arterial injury. Fasciotomy was performed liberally
(patients with suspected ischemia for more than 6 hours or
evidence of muscle swelling during arterial exploration)
with long medial and lateral leg skin incisions to decom-
press all four compartments. The skin was loosely approxi-
mated with staples when suspected ischemia was longer
than 6 hours and minimal muscle swelling was found, and
the limb was closely observed postoperatively and the sta-
ples removed if swelling increased. Although compartment
monitoring was not performed routinely when fasciotomy
was not performed, compartment pressure was liberally
obtained when calf swelling occurred. For wounds left
open after fasciotomy, saline wet-to-dry dressings were
applied until the muscle swelling decreased sufficiently to
enable delayed secondary wound closure with sutures.
When the muscle swelling did not decrease significantly,
skin grafts were used for wound closure. Patients did not
receive routinely anticoagulation therapy postoperatively.
Data were analyzed with a two-sided Fisher exact test
and 2 analysis, with P .05 considered statistically signif-
icant.
RESULTS
Thirty-two patients (0.13%) who underwent THA or
TKA had acute arterial complications through the fifth
postoperative day and required emergent vascular surgery.
Average patient age was 67.3 years (range, 30-87 years).
Eighteen patients were men, and 14 patients were women.
Arterial complications were associated with 24 TKA proce-
dures (0.17%) and 8 THA procedures (0.08%). The higher
incidence of arterial complications with TKA compared
with THA approached statistical significance (P  .0609).
To our knowledge, none of the 32 patients had venous
thrombosis also.
Of the 24 patients with arterial complications associ-
ated with TKA, 17 underwent first-time unilateral (n 11)
or simultaneous bilateral (n  6) knee replacement proce-
dures and 7 underwent repeat unilateral knee operations
(Table I). Of the 8 patients who underwent THA, 7
underwent first-time unilateral hip surgery and 1 under-
went a repeat hip operation. Patients who underwent re-
peat TKA procedures were more than twice as likely to
require emergent arterial surgery compared with patients
with first-time knee replacement (0.36% vs 0.15%, respec-
tively; P  .0112; Table II). In our series repeat THA
procedures were not associated with increased incidence of
arterial complications, compared with primary THA proce-
dures, but the small number of patients with complications
after THA may account for a type II error. Repeat TKA was
significantly more likely to be associated with acute arterial
complications, compared with repeat THA (6 of 1665
[0.36%] vs 1 of 1769 [0.06%], respectively; P  .0485).
Although a thigh tourniquet was used in 20 of 24 TKA
procedures in which arterial complications developed (10
of 14 patients with acute ischemic complications only), the
total number of patients who underwent TKA with and
without a thigh tourniquet was not known throughout the
study. Therefore determination of whether a thigh tourni-
quet was associated with arterial complications could not be
made. At Pennsylvania Hospital TKA is generally per-
formed with tourniquet occlusion, unless the orthopedic
surgeon is particularly concerned about underlying arterial
insufficiency.
Arterial injuries were detected by the orthopedic service
the same day (within 6 hours; SD group) as the joint
replacement in 18 patients (56%) cases, but not until the
first to fifth postoperative days (minimum, 24 hours; PO
group) in 14 patients (44%; Table III). Arterial complica-
tions included acute lower-limb ischemia alone in 18 pa-
tients (9, SD group; 9, PO group), bleeding alone in 4
Table I. Acute arterial complications associated with
TKA and THA: Incidence of unilateral and repeat joint
replacement
Acute arterial complications
First joint
replacement
Repeat joint
replacement
TotalUnilateral
Simultaneous
bilateral Unilateral
TKA 11 7 6 24
THA 7 0 1 8
Total 18 7 7 32
TKA, Total knee arthroplasty; THA, total hip arthroplasty.
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patients (SD group), arterial transection resulting in both
ischemia and bleeding in 5 patients (SD group), and arterial
pseudoaneurysm in 5 patients (PO group; Table III). Of
note, 9 of 18 patients with arterial complications recog-
nized on the day of surgery had obvious intraoperative
hemorrhage, and acute lower-extremity ischemia devel-
oped in the other 9 patients. Of 14 patients with complica-
tions detected after the day of surgery, 9 had acute arterial
ischemia and 5 had a popliteal artery pseudoaneurysm.
Therefore acute arterial ischemia associated with THA or
TKA was not diagnosed until after the day of surgery in half
of affected patients (9 of 18). Of the 18 patients in whom
ischemic complications developed, 2 patients were referred
to the vascular service before the orthopedic procedure,
because of nonpalpable pulses and dependent rubor (with-
out rest pain), and ultimately required emergent infrapop-
liteal bypass after joint replacement. Of the other 16 pa-
tients in this group, 8 had palpable pedal pulses before the
orthopedic procedure; the other 8 patients without pedal
pulses were not referred to the vascular service, because
they lacked clinical signs and symptoms of advanced arterial
insufficiency (rest pain, dependent rubor, ischemic ulcers).
On the basis of our previous recommendations to the
orthopedic service, we did not advised routine noninvasive
arterial studies in all patients scheduled for joint replace-
ment who did not have palpable pulses, because our vascu-
lar laboratory was overwhelmed with referrals.
Lower-extremity arteriography was performed before
revascularization in 17 of 32 patients with acute arterial
complications associated with THA or TKA. Fifteen other
patients did not undergo arteriography before the ortho-
pedic or revascularization operation. Of these 17 patients,
arteriography was performed in 12 patients because of
acute ischemia alone (2 before orthopedic operation, 4 SD,
6 PO) and in 5 patients because of popliteal artery pseudo-
aneurysm initially diagnosed at ultrasonography (all PO).
The orthopedic service requested a vascular consultation
before TKA in 2 of these patients (before orthopedic oper-
ation), because of nonpalpable pedal pulses. On the basis of
noninvasive arterial segmental pressure and pulse volume
recordings (ankle-brachial index [ABI]  0.40), these two
patients were considered at high risk for postorthopedic
arterial ischemia, because any damage to collateral arteries
would likely result in an acute limb-threatening situation.
In the 15 other patients who did not undergo arteriography
either before the orthopedic or revascularization operation
but required emergent vascular intervention, 9 had intra-
operative hemorrhage from injured or transected arteries
and 6 had such advanced, severe acute arterial ischemia that
the vascular surgeon believed further delay was not advis-
able and immediate revascularization was indicated. If we
specifically consider only the 18 patients with acute arterial
ischemia without concomitant hemorrhage, 12 patients
(66%) underwent pre-revascularization arteriography and 6
(33%) were brought emergently to the operating room
because of advanced lower-extremity ischemia.
On the basis of physical findings, pre-intervention or
postintervention arteriography, or inability to pass a bal-
loon catheter (generally a Fogarty balloon catheter passed
from the common femoral artery distally or from the be-
low-knee popliteal artery proximally), the suspected cause
of acute lower-extremity ischemia in these 18 patients
included occlusion of essential collateral vessels from joint
manipulation or tourniquet occlusion, with chronically oc-
cluded femoral or popliteal arteries treated via bypass to
below-knee popliteal or tibial arteries (n 8); occlusion of
patent iliac, femoral, or popliteal arteries from joint manip-
ulation or tourniquet occlusion, treated with femorofemo-
ral crossover (n  1) or below-knee popliteal artery bypass
Table II. Acute arterial complications associated with TKA and THA: Correlation with first-time and repeat joint
replacement
Acute arterial complications
P*
TKA complications THA complications Total
n % n % n %
Total 24/13,618 0.17 8/9,581 0.08 32/23,199 0.13 .0609
First time 18/11,953 0.15 7/7,812 0.09 25/19,765 0.13 .2383
Repeat 6/1,665 0.36 1/1,769 0.06 7/3,434 0.20 .0485
P† .0112 .6636 .2596
TKA, Total knee arthroplasty; THA, total hip arthroplasty.
*Comparing horizontal values.
†Comparing vertical values.
Table III. Acute arterial complications associated with
TKA and THA: Type and timing of complication
Recognized
same day as
orthopedic
procedure*
Recognized
postperative
days 1-5† Total
Acute ischemia only 9 9 18
Bleeding only 4 0 4
Arterial transection, both
ischemia and bleeding
5 0 5
Arterial pseudoaneurysm 0 5 5
Total 18 14 32
*Less than 6 hours after orthopedic procedure.
†Minimum, 24 hours after orthopedic procedure.
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(n  1); thrombosis of femoral or popliteal arteries from
joint manipulation or tourniquet occlusion but without
intimal damage, treated with thrombectomy only (n  5);
thrombosis of a popliteal artery aneurysm, treated with
tibial artery bypass (n 1); superficial femoral artery occlu-
sion due to tourniquet occlusion, treated with superficial
femoral artery–above-knee popliteal artery bypass (n  1);
and distal emboli to anterior tibial artery branches, treated
with fasciotomy only (n  1).
There were no deaths, and limb salvage was achieved in
all 32 patients in whom acute arterial complications associ-
ated with TKA or THA developed during long-term fol-
low-up. Revascularization procedures in the 18 patients
with acute ischemia alone included bypass to the infrapop-
liteal artery (n  7), popliteal artery (n  5), or common
femoral artery (n 1); only 5 (28%) patients were success-
fully treated with thrombectomy alone. All bypass conduits
were greater saphenous vein grafts, except for one femoro-
femoral crossover prosthetic graft and two below-knee
popliteal ringed prosthetic grafts when saphenous vein was
unsuitable or not available. Although use of arm vein was
considered in these latter two patients, vein mapping with
duplex ultrasound scanning was not feasible because of the
emergent nature of the surgery, and these patients received
intravenous or arterial lines in one or both upper extremi-
ties.
Patients who received treatment of acute arterial insuf-
ficiency in the days after the orthopedic operation (mini-
mum of 24 hours postoperatively) more frequently re-
quired fasciotomy (4 of 9 vs 2 of 9; P .6199) and had foot
drop (3 of 9 vs 1 of 9; P  .5765) compared with patients
who underwent revascularization on the same day (within 6
hours) as joint replacement. Additional consequences of
ischemia and reperfusion, including neuromotor dysfunc-
tion and muscle necrosis, occurred more frequently in the
POD group (3 of 9) than in the SD group (1 of 9), but
these findings did not prove more revealing in terms of
statistically significant differences in postoperative morbid-
ity between the two groups, most likely because of the small
number of complications.
Arterial bleeding during THA or TKA was managed
with simple arterial repair in all four cases.
The five arterial transections (three popliteal, two com-
mon femoral) that resulted in concomitant hemorrhage
and threat of ischemia to a lower extremity were treated
preferentially with end-to-end anastomosis (two popliteal,
one common femoral artery). When undue tension was
present, common femoral artery interposition polytetra-
fluoroethylene (PTFE) graft and above-knee artery–below-
knee artery PTFE bypass were performed.
The five popliteal artery pseudoaneurysms were sus-
pected postoperatively because of severe lower extremity
swelling or posterior knee pain, and were confirmed at
ultrasonography. These complications were initially treated
with percutaneous techniques (two successfully with
thrombin injection; one unsuccessfully with coil emboliza-
tion, which required open surgical ligation of an arterial
branch) or surgery (one popliteal artery branch ligation,
one popliteal artery interposition vein graft) with an S-
shaped posterior popliteal fossa incision.
DISCUSSION
The incidence of arterial complications associated with
TKA or THA was remarkably low in this series in a high-
volume orthopedic service. Treatment of these rare com-
plications was highly successful as a result of a defined
strategy to deal with these problems and an aggressive
attitude toward lower-extremity revascularization.
Risk factors for acute arterial complications associ-
ated with joint replacement. TKA was associated with
arterial complications twice as commonly as THA (0.17% vs
0.08%; P  .0609). While hammering the hip prosthesis
into place usually accounts for most instances of iliac or
femoral artery bleeding or thrombosis, arterial trauma as-
sociated with TKA may result from popliteal or collateral
artery injury from local manipulation of the knee joint, and
possibly also from application of a thigh tourniquet. Tour-
niquet compression can cause an intimal flap or thrombosis
of an atherosclerotic, stenotic superficial femoral artery,
although this is probably rare. We postulated that this
mechanism accounted for acute ischemia after TKA in at
least one patient with successful common femoral artery–
above-knee popliteal artery bypass. A thrombectomy cath-
eter could not be passed through the entire superficial
femoral artery, and an arteriogram revealed an abrupt oc-
clusion at the level of a previously placed tourniquet. Al-
though we are not positive that the tourniquet caused this
defect, we think it unlikely that knee manipulation caused
intimal damage at the mid-thigh level. Although we could
not definitively determine whether use of a tourniquet was
associated with higher risk for arterial complications, tour-
niquets are used routinely in TKA at our hospital, unless the
orthopedic surgeon is particularly concerned about the
distal arterial circulation. Of note, tourniquets were used in
10 of 14 patients with acute ischemic complications after
TKA. On the other hand, we have previously reported6 that
most patients undergoing TKA have relatively normal low-
er-extremity arterial circulation, on the basis of noninvasive
studies, which may account for a relatively low incidence of
superficial femoral artery injury from tourniquet applica-
tion and intimal plaque disruption. Although we previously
suspected that calcification of the superficial femoral arter-
ies may be associated with a higher incidence of arterial
injuries, we do not currently believe this to be the case, as
our experience has grown since that report.6
Our results demonstrated a higher likelihood of arterial
injury with repeat versus first-time TKA (0.36% vs 0.15%,
respectively; P  .0112). This finding is not surprising,
considering the subsequent dense scar tissue that forms in
the popliteal fossa, with subsequent encasement of the
popliteal vessels, after these operations. Manipulation of
the joint more likely may cause popliteal artery injury if the
artery is fixed, secondary to the scar tissue. We did not find
increased risk for arterial complications with repeat THA,
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although this may be a reflection of the small number of
complications.
Recognition of ischemic arterial complications. Al-
though risk for arterial injury in our series was remarkably
low, recognition of ischemic complications did not occur
until after the day of surgery in half of affected patients (9 of
18), even in a high-volume orthopedic service. All acute
hemorrhagic complications were recognized and treated
during the orthopedic procedure, except for five popliteal
artery pseudoaneuryms. Delay in diagnosis of an acutely
ischemic leg after joint replacement was due to a variety of
factors. Epidural anesthesia can mask ischemic rest pain.
Complaints of pain or paresthesia were frequently attrib-
uted to the surgical incision or side effects of epidural
analgesia. Operative dressings and antithrombotic pumps
and stockings cover the extremity. Although the orthope-
dic service and the nursing staff at our hospital are keenly
aware of these potentially devastating complications, care-
ful and frequent evaluations of the lower extremity after
THA or TKA remains the most critical factor to avoid
prolonged ischemia and limb loss. This is reflected in the
expected finding that need for fasciotomy and development
of foot drop after revascularization tended to be less fre-
quent when the ischemic injury was recognized and relayed
to the vascular surgeons on the day of the joint replacement
rather than days after THA or TKA. In a high-volume joint
replacement hospital such as ours, we did not think it
realistic to insist that the orthopedic service determine ABI
in every patient after TKA or THA, especially because the
antithrombotic pumps and passive range-of-motion ma-
chines would need to be turned off and removed from the
bed to obtain an accurate measurement. Indeed, the only
accurate method to obtain truly accurate segmental arterial
pressure is for technologists from the noninvasive vascular
laboratory to perform these studies. However, the technol-
ogists would be overwhelmed by the large number of
patients undergoing joint replacement to accommodate
the orthopedists. Nonetheless, at our urging the orthope-
dic service has been made more aware of these potential
complications, and now they more liberally consult the
vascular service or perform Doppler scanning themselves if
the ispilateral leg has questionable ischemic findings.
Preoperative arteriography. Judicious use of preop-
erative arteriography to treat acute arterial complications
associated with THA and TKA, which was performed in
two thirds of patients with ischemia in this series, was
critical to achieve a high rate of successful limb salvage.
Even experienced vascular surgeons may have difficulty
determining the need for preoperative imaging studies in
this setting, for fear of unnecessarily prolonging the dura-
tion of ischemia when arteriography is performed. This
must be balanced against the risk of not knowing which
distal target arteries are available for bypass. For vascular
surgeons capable of performing high-quality lower-extrem-
ity arteriography with distal runoff in an endovascular op-
erating suite, preoperative arteriography in the radiology
suite with its attendant extra time can be eliminated.
We recommend that when orthopedists cannot palpate
pedal pulses before THA or TKA, a vascular surgery con-
sultation and noninvasive arterial studies be considered. We
previously recommended to the orthopedic service that all
patients scheduled for joint replacement who do not have
palpable pulses undergo noninvasive arterial studies. How-
ever, during the 1 year when this protocol was carried out,
our vascular laboratory was inundated with referrals from
the orthopedic service, and in none of the patients was ABI
less than 0.50. In centers in which the vascular laboratory
can accommodate a large volume of such referrals or in
centers in which the volume of joint replacements is small,
performance of routine noninvasive vascular laboratory
studies in patients without palpable pulses may be prefera-
ble and possible. We also suggest that contrast-enhanced
arteriography of the lower extremity be performed before
the orthopedic operation when ABI is less than 0.40 or
when pedal pulse volume recordings are markedly attenu-
ated. The vascular specialists believed that obtaining an
arteriogram before the orthopedic operation would limit
the duration of potential acute ischemia after TKA. None of
these patients had rest pain before the orthopedic opera-
tion, or revascularization would have been performed first.
This strategy especially holds true for TKA, in which essen-
tial collateral vessels are more likely to be damaged, com-
pared with THA. Although few data in our study or any
other report strongly support this approach, the two pa-
tients who fulfilled these criteria and underwent preopera-
tive arteriography required emergent infrapopliteal bypass
after TKA. We prefer contrast-enhanced arteriography over
magnetic resonance angiography (MRA), because of supe-
rior image quality of distal arteries.
Aggressive revascularization policy. Surgical inter-
vention to treat acute ischemic complications of joint re-
placement was infrequently simple or straightforward. Ag-
gressive and complete revascularization to restore baseline
status, and often an improved state compared with that
before joint replacement, was critical to avoid amputation.
For example, arterial thrombectomy was successful as the
sole intervention in only approximately one fourth (5 of 18,
28%) of acute ischemic complications, and only when acute
thrombosis occurred as a result of tourniquet use or knee
manipulation without associated intimal damage. More
often bypass was required to revascularize a threatened
extremity after THA or TKA. In particular, infrapopliteal
artery bypass was more frequently required (7 of 18) than
popliteal artery bypass (4 of 18) when acute ischemia
developed in association with TKA or THA.
For acute ischemic arterial complications in association
with THA, in one patient a femorofemoral crossover graft
was necessary to treat an external iliac artery injury. In these
unusual cases, endovascular intervention such as iliac artery
balloon angioplasty and stenting performed after successful
thrombectomy is appealing. However, this method of in-
tervention is probably only applicable when ischemia is
recognized postoperatively and the patient is brought to an
endovascular operating room. When iliac artery thrombosis
is recognized during THA on the orthopedic operating
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table, sterilization screens typically found in a modern
orthopedic operating room usually prevent positioning of a
portable fluoroscope, and metallic hardware in the opera-
tive field prevents adequate imaging of the iliac arteries.
We believe that completion arteriography after infrain-
guinal artery bypass or popliteal artery thrombectomy is
essential to rule out an underlying intimal flap during THA
or TKA and to ensure that recurrent thrombosis does not
occur. Lack of a completion imaging study may be a reason
why previous authors have reported significant amputation
rates (70%, 7 of 10) after acute arterial thrombosis associ-
ated with TKA.2-5
The vascular surgeon faced with these complications
should be prepared to obtain adequate length of autolo-
gous vein to perform a distal bypass. In the setting of
unilateral joint replacement we prefer harvesting the con-
tralateral greater saphenous vein, to avoid removal of a
potentially important venous outflow channel from the
ischemic leg should a deep vein thrombosis develop
postoperatively.
Arterial bleeding complications. Acute bleeding
during THA or TKA is usually readily recognized and
treated concomitant with the orthopedic procedure. Pri-
mary repair or patch angioplasty is usually all that is re-
quired, except in cases when arterial transection occurs and
both bleeding and ischemia result. Transection can occa-
sionally be treated with end-to-end anastomosis, but fre-
quently an interposition graft or ligation with bypass is
required.
Popliteal artery pseudoaneurysm is not usually recog-
nized unless the patient complains of unusual and persis-
tent posterior knee pain, swelling, and paresthesia. Liberal
use of duplex ultrasonography is recommended in patients
with these symptoms after TKA, to rule out deep venous
thrombosis or popliteal artery pseudoaneurysm. We and
others preferentially treat pseudoaneurysms of popliteal or
deep femoral artery branches or pseudoaneurysms with a
narrow neck arising from the main popliteal artery with
thrombin or acrylate adhesive “glue” injection or coil de-
ployment. This technique is less invasive and less morbid
than open surgical repair, especially in patients in whom
these complications develop in the first few days after THA
or TKA. However, for pseudoaneurysms with a wide neck
arising from the main trunk of the popliteal artery we favor
open surgical repair, to avoid the risk for distal emboliza-
tion. A posterior approach to the popliteal fossa, with the
patient in the prone position, is recommended. Ligation of
a feeding side branch, with evacuation of the pseudoaneu-
rysm, or vein patch or interposition repair when the pseu-
doaneurysm has a wide neck and arises directly from the
main trunk of the popliteal artery, is our preferred strategy
for these complications.
CONCLUSION
Acute arterial complications associated with THA and
TKA are remarkably rare. In this series these complications
were more frequent with THA, especially repeat knee op-
erations. Although comparison with previous sizable series
is not possible, because other reports generally consist of
only one or two cases with arterial complications associated
with THA or TKA, we believe that selective preoperative
arteriography, routine completion arteriography, and ag-
gressive revascularization are critical. Simple thrombec-
tomy proved to be rarely sufficient in this series, but it is
reasonable to attempt this procedure first. We found that
bypass surgery is usually essential to achieving limb salvage.
Even in high-volume orthopedic services, these injuries are
frequently not recognized until after the day of surgery.
With adherence to the above-outlined strategies, a high
rate of limb salvage can be achieved.
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DISCUSSION
Dr Sean O’Donnell (Washington, DC). Dr. Calligaro, thank
you for the chance to review your extensive study on arterial injuries
following total joint replacements. Although many of us are familiar
with the vascular injuries that can occur with lumbar disk surgery,
vascular injuries associated with total knee and hip replacements are
infrequent enough (as noted in your series, at an incidence of 0.13%)
that it is a much less familiar problem. With the outstanding results
you obtained of 100% limb salvage and with your emphasis on
identifying patients at risk and the frequent requirement for bypass as
opposed to thrombectomy alone, your review will serve as a very
useful resource for both orthopedic and vascular surgeons.
I have two questions. We are occasionally asked by our ortho-
pedic colleagues: Can we use a tourniquet on a lower extremity
that has an infrainguinal bypass in place? It is not clear to me from
your presentation how many patients, if any, had an infrainguinal
bypass in place prior to the joint replacement procedure, and
whether you felt that those were at particularly high risk for
occlusion with the use of a tourniquet. Could you comment on
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